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(57)Abstract: 

PURPOSE: To manufacture a multilayer board easily and efficiently by 
a method wherein inner-layer and outer-layer core materials wit their 
surfaces being oxidized are stacked through prepregs and then the 
stacked body is put between mirror plates and then is formed by 
heating and pressing. 

CONSTITUTION: A prepreg 3 is made by a method wherein glass-fiber 
base is impregnated with epoxy resin and is dried until the resin is 
half-hardened. Two pieces of such prepregs 3 are stacked. On both 
sides of the stacked body, single-sided roughly-processed copper foils 
8 are placed. And then, the stacked body is placed between a pair of 
heating plates and then are heated and pressed to be made into a 
double-sided copper clad laminate. This laminate is etched and then a 
wiring pattern 4 is formed. After that, the laminate is blackened and 
thereby an oxidized face 10 is formed. By this method, an inner-layer 
core material 1 and an outer-layer core material 2 are formed. A 
plurality of the prepregs 3 are stacked both on and un^der the inner^ 
layer core material 1 and then the outer-layer core materials 2 are 
stacked outside the inner-layer core material 1. to obtain a pressed 
body 5. The pressed body 5 is put between a pair of mirror plates 6. A 
plurality of pairs of the pressed bodies 5 are placed between a pair of 
heating plates and then are formed by heating and pressing to be 
made into a six-layer multilayer board. By this method, the inner-layer 
and the outer- layer core material can be manufactured easily and 
thereby a productivity can be increased. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the multilayer board characterized by to form a inner layer circuit, the inner 
layer core material 1 which oxidized the becoming circuit pattern 4, and the outer layer core material 2 which oxidized 
the surface circuit pattern 4, to use the outer layer core material 2 as a pressed object 5 in piles through the prepreg 
3 of this inner layer core material 1 which sank the resin varnish into the base material up and down, to pinch and 
carry out heating pressing of this pressed object 5 with the mirror plane plate 6, and to form a multilayer board 
[Claim 2] The manufacture approach of the multilayer board characterized by inserting and carrying out heating 
pressing of the cover sheet 7 between a pressed object 5 and the mirror plane plate 6 in the case of the heating 
pressing of the claim 1 above-mentioned publication. 

[Claim 3] The manufacture approach of the multilayer board characterized by the cover sheet 7 of the claim 2 above- 
mentioned publication allotting and carrying out heating pressing of the roughening side to the side which faces a 
pressed object 5 by copper foil. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture approach of the multilayer board which used inner 

layer core material and outer layer core material. 

[0002] 

[Description of the Prior Art] Conventionally, the demand concerning board thickness, such as impedance control and 
outermost insulation thickness tolerance, in a multilayer board is severe. Therefore, in case multilayering is attained* 
the manufacture approach of a multilayer board of securing the precision of board thickness as one approach for 
obtaining desired board thickness using more core material has been performed. 

[0003] There were some which have the lamination shown in drawin g 3 as the manufacture approach of this multilayer 
board. This drawin g 2 is the sectional view showing the lamination for explaining the manufacture approach of the 
multilayer board which consists of six conventional layers. The manufacture approach of the conventional multilayer 
board is explained using this drawing. 

[0004] First, each predetermined pattern, such as a signal plane pattern, a voltage plane pattern, and a grand pattern, 
is formed for example, in double-sided copper clad laminate, and the inner layer core material 1 is formed. Moreover, 
the predetermined circuit patterns 4, such as a signal plane pattern, a voltage plane pattern, and a grand pattern, are 
formed in one side of double-sided copper clad laminate, and the outer layer core material 2 is formed. 
[0005] Next, up and down, while putting the prepreg 3 which sank in resin varnishes, such as an epoxy resin, the 
number of necessary sheets on base materials, such as a glass fabric, the outer layer core material 2 was put on the 
both sides, and the multilayer board has been obtained by [ of the inner layer core material 1 by which the circuit 
pattern 4 was formed in the above-mentioned table flesh side ] carrying out heating pressing of this. 
[0006] In the manufacture approach of this multilayer board, although one side roughening copper foil 8 is used, in 
order to raise bond strength with prepreg 3, the inner layer core material 1 forms the oxidation-treatment side 10 for 
the front face in which the circuit pattern 4 of this one side roughening copper foil 8 was formed by oxidation 
treatment, and is roughening the front face. Moreover, the outer layer core material 2 uses one side roughening coppe 
copper foil 8 for the copper foil used as the outermost layer, and in order to raise bond strength with prepreg 3 to the 
inner layer core material 1 side, it is using double-sided roughening copper foil 9. 

[0007] However, this double-sided roughening copper foil 9 had high cost compared with one side roughening copper 
foil 8, and since protection processing of the front face was not carried out, it had required time and effort for 
handling. That is, this roughening side was carrying out pickling which removes a surface oxide at the time of a 
lamination and circuit formation in order to tend to oxidize compared with a glossy surface. 
[0008] 

[Problem(s) to be Solved by the Invention] The place which this invention was made in view of the above-mentioned 
problem, and is made into the purpose is to offer the manufacture approach of a multilayer board that a multilayer 
board can be manufactured easily and efficiently using inner layer core material and outer layer core material. 
[0009] 

[Means for Solving the Problem] The manufacture approach of the multilayer board concerning claim 1 of this 
invention is characterized by using the outer layer core material 2 oxidized by the base material up and down through 
the prepreg 3 of the oxidized inner layer core material 1 which sank in the resin varnish as a pressed object 5 in piles, 
inserting this pressed object 5 between the mirror plane plates 6, carrying out heating pressing, and forming a 
multilayer board. 

[0010] Moreover, the manufacture approach of the multilayer board concerning claim 2 of this invention is 
characterized by inserting and carrying out heating pressing of the cover sheet 7 between a pressed object 5 and the 
mirror plane plate 6 in the case of the heating pressing of above-mentioned claim 1. 

[001 1] Moreover, it is characterized by the manufacture approach of the multilayer board concerning claim 3 of this 
invention allotting and carrying out heating pressing of the roughening side to the side which the cover sheet 7 used 
by above-mentioned claim 2 is copper foil, and faces a pressed object 5. 
[0012] 

[Function] Since according to the manufacture approach of the multilayer board concerning this invention pile up the 
inner layer core material and outer layer core material which oxidized the front face and were obtained through 
prepreg, and it considers as a pressed object, and this pressed object is inserted between mirror plane plates, carries 
out heating pressing and a multilayer board is formed, copper foil of the same kind can be stuck on the front face of 
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core materia!, and inner layer core material and outer layer core material can be formed at the same processing 
process. Moreover, since heating pressing of the above-mentioned pressed object is carried out, inner layer core 
material and outer layer core material can be formed similarly. 

[0013] Moreover, adhesion in the outermost layer of the resin powder which disperses from the end face of prepreg or 
core material can be prevented by inserting a cover sheet between a pressed object and a mirror plane plate in the 
case of heating pressing. The metallic foil in which that this cover sheet excelled [ that ] in thermal resistance was 
formed with the ** form sheet which was used and was formed by resin, such as triacetate resin and the Pori 
polyvinyl fluoride, or copper, aluminum, etc. is used. 

[0014] Moreover, when the above-mentioned cover sheet allots and carries out heating pressing of the roughening 
side to the side which faces a pressed object by copper foil, the resin which flowed out from prepreg by heating 
pressing can adhere to the roughening side of this copper foil, and can unify a multilayer board and copper foil. 
[0015] The outer layer core material used by this invention can be obtained by being formed like the approach of 
forming inner layer core material, carrying out etching processing of superposition and its front face of the laminate 
obtained by allotting copper foil up and down and carrying out heating pressing for the prepreg of necessary number of 
sheets, and forming a circuit. Furthermore, it can be used as an ingredient of a multilayer board by oxidizing the 
copper foil of the front face of this laminate. 

[0016] The one side roughening copper foil of electrolytic copper foil is used for the above-mentioned copper foil, and 
in case core material is formed, a roughening side Is allotted to the field which counters prepreg, a glossy surface is 
allotted outside, and it is stuck. 

[0017] Moreover, as the above-mentioned oxidation treatment, chemical treatments, such as brown oxide processing 
and black oxide processing (melanism processing), are performed. What is allotted to the outermost layer of a 
multilayer board since that by which the oxidation-treatment side formed by this oxidation treatment is formed in the 
field which faces the prepreg of inner layer core material and outer layer core material increases bond strength with 
prepreg is removed after forming a multilayer board. 

[0018] Hereafter, this invention is explained to a detail about one example. 

[0019] 

[Example] 

An epoxy resin Is sunk into the base material (Nittobo [ Co., Ltd. ] make: WEA1 1 6E) of a glass fabric with an example 1 
thickness of 100 micrometers. Two prepregs 3 in which were dried and resin carried out semi-hardening are piled up. 
Further 70-micrometer one side roughening copper foil 8 is laid on top of the both sides, and it inserts between mirror 
plane plates, and allots between the heating plates of a pair, and they are the temperature of 180 degrees C, and the 
pressure of 40kg/cm2. Heating pressurization was carried out for 90 minutes, and double-sided copper clad laminate 
with a thickness of 0.2mm was obtained. 

[0020] furthermore, this double-sided copper clad laminate — etching processing — giving — the circuit pattern 4 — 
forming — this circuit pattern 4 — melanism — it processed, the oxidation-treatment side 10 was formed, and the 
inner layer core material 1 and the outer layer core material 2 were formed. 

[0021] As shown in drawin g 1 , the above-mentioned prepreg 3 with a thickness of 0.15mm to the upper and lower 
sides of the obtained inner layer core material 1 And two or more sheet pile. Furthermore, insert the pressed object 5 
which laid the outer layer core material 2 on top of that outside, respectively between the mirror plane plates 6 which 
accomplish a pair, and two or more sets of the pressed object 5 pinched with the mirror plane plate 6 which 
accomplishes this pair are inserted between the heating plates of a pair. For the temperature of 170 degrees C, and 80 
minutes, and pressure of 5kg/cm2 The impression during 5 minutes, and pressure of 40kg/cm2 It impressed for 75 
minutes, heating pressing was performed, and the multilayer board of six layers was obtained. 

[0022] the example 2 above-mentioned example 1 — the same — carrying out — double-sided copper clad laminate 
formation — carrying out — further — this double-sided copper clad laminate — etching processing — giving — the 
circuit pattern 4 — forming — this circuit pattern 4 — melanism — it processed, the oxidation-treatment side 10 was 
formed, and the inner layer core material 1 and the outer layer core material 2 were formed. 

[0023] As shown in drawin g 2 , the above-mentioned prepreg 3 with a thickness of 0.15mm to the upper and lower 
sides of the obtained inner layer core material 1 And two or more sheet pile, Furthermore, the pressed object 5 which 
laid the outer layer core material 2 on top of the outside, respectively is formed. Insert covering copper foil 7a up and 
down between the superposition and the mirror plane plates 6 which accomplish a pair of this pressed object 5, and 
two or more sets of the pressed object 5 pinched with the mirror plane plate 6 which accomplishes this pair are 
inserted between the heating plates of a pair. They are impression and the pressure of 40kg/cm2 for 5 minutes for the 
temperature of 1 70 degrees C, and 80 minutes, and at the pressure of 5kg/cm2. It impressed for 75 minutes, heating 
pressing was performed, and the multilayer board of six layers was obtained. 

[0024] the circuit pattern 4 which formed double-sided copper clad laminate with a thickness of 0.2mm, performed 
etching processing to this double-sided copper clad laminate like example of comparison 1 example 1, and was further 
formed by etching processing — melanism — the inner layer core material 1 which processes and has the oxidation- 
treatment side 10 in a signal circuit and a power circuit, and a grounded circuit was formed. 

[0025] Moreover, prepreg 3 is laid on top of one [ two sheet superposition and ] field, 70-micrometer double-sided 
roughening copper foil 9 is laid on top of the field of 70-micrometer one side roughening copper foil 8 and another 
side, and it inserts between the mirror plane plates 6, and allots between the heating plates of a pair, and they are the 
temperature of 180 degrees C. and the pressure of 40kg/cm2. Heating pressurization was carried out for 90 minutes, 
and double-sided copper clad laminate with a thickness of 0.2mm was obtained. 
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[0026] And as shown in drawin g 3 , two or more sheet pile and the pressed object 5 which laid the outer layer core 
material 2 on top of the outside, respectively were further formed in the upper and lower sides of the obtained inner 
layer core material 1 for the above-mentioned prepreg 3 with a thickness of 0.15mm. This outer layer core material 2 
makes the field on which double-sided roughening copper foil 9 was stuck the field which counters prepreg 3. and is 
allotted. This pressed object 5 is inserted between the mirror plane plates 6 which accomplish a pair, two or more sets 
of the pressed object 5 pinched with the mirror plane plate 6 which accomplishes this pair are inserted between the 
heating plates of a pair, and they are for the temperature of 1 70 degrees C, and 80 minutes, and the pressure of 
5kg/cm2. The impression during 5 minutes, and pressure of 40kg/cm2 It impressed for 75 minutes, heating pressing 
was performed, and the multilayer board of six layers was obtained. 

[0027] The productivity of the example 1 of a comparison and the cost of the outer layer core material 2 were 

evaluated for the above-mentioned example 1 - the example 2 as 100, respectively. Moreover, the gouge percent 
defective was measured by the visual inspection, and the obtained multilayer board of six layers was described in 
Table 1. 
:0028] 
Table 1] 
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As shown in the result of Table 1, in an example 1 and the example 2, productivity becomes 120% and the cost of the 
outer layer core material 2 can form at 85%. 

[0029] Moreover, as shown in an example 2, it has checked mitigating a gouge percent defective by using covering 
copper foil. Moreover, by making the roughening side of covering copper foil into a multilayer board side in this way, 
this covering copper foil can paste up with a multilayer board, and can protect the circuit pattern 4 of the outermost 
layer to the appearance processing process of cutting a perimeter. 

[0030] Moreover, since the whole surface is covered by covering copper foil in case radioparency equipment is used 
and the inner layer circuit pattern 4 is measured and checked, the reflective component and transparency component 
of an X-ray can be made into homogeneity all over a multilayer board, and there are few errors and they can obtain a 
reliable measurement result. 
[0031] 

[Effect of the Invention] According to the manufacture approach of the multilayer board of this invention, a inner layer 
circuit, the inner layer core material which oxidized the becoming circuit pattern, and the outer layer core material 
which oxidized the surface circuit pattern are formed. Since outer layer core material is used as a pressed object in 
piles through the prepreg of this inner layer core material which sank the resin varnish into the base material up and 
down, heating pressing of this pressed object is pinched and carried out with a mirror plane plate and a multilayer 
board is formed It becomes possible, and forming outer layer core material the same with forming inner layer core 
material can form inner layer core material and outer layer core material easily, it can improve productivity, and 
mitigation of cost can be aimed at further. Moreover, in case heating pressing of the multilayer board is carried out. by 
inserting covering copper foil between the pressed objects and mirror plane plates which form a multilayer board, 
generating of the poor contest by the resin powder which disperses from an end face can be prevented, and a 
percent defective can be mitigated. 



[Translation done.] 
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